Introduction: Chloramphenicol is a broad-spectrum antibiotic with excellent tissue penetration. Systemic use was
Introduction
Chloramphenicol is a broad-spectrum antibiotic with excellent tissue and fluid penetration, which can be administered orally, parenterally and topically. Topical chloramphenicol remains the most commonly prescribed antimicrobial for ocular infections. Systemic Chloramphenicol however, used widely in the 1950's owing to its broad antimicrobial cover coupled with affordability and easy preparation, has fallen out of favour, at least in the developed countries, due to serious systemic adverse reactions [1, 2] . The most significant of these were blood dyscrasias, namely bone marrow suppression and idiosyncratic aplastic anaemia. Other systemic reactions include cardiac toxicity, neuropathy, deafness and metabolic acidosis [3, 4, 5] . Toxic optic neuropathy (TON) secondary to systemic Chloramphenicol was first reported in 1950's [4, 5] . Toxicity is thought to be treatment duration and dose dependant [6] .
TON is a serious and potentially blinding condition where the anterior visual pathway is affected by means of systemic exposure to environmental, nutritional or medicinal toxins [7] . The exact pathogenesis is not fully understood, but it is thought to be related to mitochondrial damage [8] . Neuropupillary bundle is particularly susceptible to systemic insults from systemic toxins. TON is often characterised by painless, progressive, bilateral visual decline. In patients with Chloramphenicol related toxicity, limb paraesthesia has been described as a preceding symptom [9] . Dyschromatopsia, or colour deficit, may be noted before the decline in central acuity and may be out of proportion to the acuity drop recorded on the Snellen chart. Isolated centrocecal scotomas are often associated and progressive. Pupils will largely be normal, particularly during the initial stages. As visual loss progresses the responses may be become more sluggish. No relative afferent pupil defect (RAPD) is usually present due to bilateral nature of the condition. Optic nerve can appear normal, or hyperaemic, with optic nerve haemorrhages sometimes seen. In later stages the optic nerve often becomes pale and atrophic [5, 6, 8] .
Diagnosis lies in careful history taking, which is the key when forming a differential diagnosis. It is important to bear in mind alternative systemic causes of optic neuropathy, such as Leber's hereditary optic neuropathy. Electro diagnostics can be helpful and an increase in the latency of the visual evoked potentials has been reported in Chloramphenicol related toxicity [5] . Nutritional deficiencies can cause a similar clinical picture and often play a synergistic role in development of optic neuropathy. Patients with chronic tobacco and alcohol misuse are often deficient in vitamin B12 or folate and susceptible to TON. Other causes of include methanol, ethambutol, amiodarone, and linezolid [10] .
Case Description
A 68-year-old female was first seen by her optician who referred the patient to a nearby Eye Department. The patient was put on a waiting list for cataract surgery, but she grew impatient and sought a private ophthalmic appointment to expedite her surgery.
She gave a two months' history of progressive visual deterioration bilaterally. Upon taking a detailed medical history it was found that the patient was on long term systemic Chloramphenicol, 750mg BD, which have been started 6 months prior for a chronic left prosthetic knee infection. Her past medical history also included previous mitral valve replacement and atrial fibrillation, for which she was on warfarin for, as well as hypertension and ischaemic heart disease. She was a non-smoker and did not drink alcohol.
Figure 1: Full field 81 point screening test
Her visual acuity was recorded as 6/60 in her right eye (RE) and hand movements (HM) in her left eye (LE). Pupil examination was unremarkable. She was noted to have 1+ nuclear sclerotic cataract in both eyes, however the amount of cataract did not correlate with her visual acuity at presentation. Her colour vision was reduced to 1/13 RE and 0/13 LE when tested by ishihara. She had markedly constricted visual fields (Figure 1 ). Both optic nerves appeared grossly normal (Figure 2 ). Urgent diffusion weighted Magnetic Resonance Imaging (MRI) of the brain and optic nerve pathway was performed to investigate a central cause, this was found to be normal. Bloods were taken for inflammatory markers, full blood count, folate, vitamin B12 and Leber's optic neuropathy, the only abnormalities found were longstanding anaemia with Hb of 103g/L, and chronically elevated inflammatory markers in keeping with her history.
It was suspected that the cause of visual decline was Chloramphenicol related optic nerve toxicity, and therefore her systemic Chloramphenicol was discontinued, after a consultation with her Infectious Diseases clinicians.
Figure 2: Wide field optos fundus photographs
The patient had a complicated journey since post left total knee replacement in 2015. This required a revision of the total knee replacement following which she developed knee joint infection with sinus formation. Washout and debridement was performed, cultures at the time grew coagulase negative Staphylococcus, sensitive to Teicoplanin, Peptomycin, Linezolid, Chloramphenicol, Rifampicin and Tigecyclin. She was initially started on intravenous Teicoplanin followed by oral Linezolid monotherapy. The patient then underwent further debridement and a fasciocutaneous flap. Unfortunately she then developed sepsis secondary to severe pyelonephritis and required an admission to the intensive care unit (ICU) for inotropic support whilst she was treated with Piperacillin and Tazobactam. She was then started on Tidezolid treatment for her chronic knee infection, which was then switched to systemic Chloramphenicol. She had been on high dose systemic Chloramphenicol for 6 months prior to her being seen in the eye clinic. She declined any further surgical options for her knee including above knee amputation and remained immobile in a wheelchair. As well as visual decline, she also reported worsening deafness.
Once systemic Chloramphenicol was stopped, her vision has improved to 6/24 RE and 6/24 LE by snellen. Colour vision has improved to 3/13 RE and 5/13 LE. Initial improvement was noted within a week of stopping the antibiotics, and continued over subsequent two months, although vision never returned to normal.
Conclusion
Cataracts are a common cause of visual reduction, however, if the amount of cataract does not correlate with the extent of loss of visual acuity then an alternative cause must be considered.
Antibiotic resistance is a growing worldwide phenomenon. With increasing resistance a broader repertoire of antimicrobials is being used, some older agents with a potentially more severe side effect profile are now being used more frequently. Modern day physicians may not be as aware of some of the systemic side effects of older antimicrobials. Then again, risk of sight loss needs to be balanced against risk to life, particularly if the patient is suffering a serious multi drug resistant infection. In these cases the patient needs to be counselled appropriately. Early recognition of toxic neuropathy is key, as withdrawal of Chloramphenicol often results in improvement of visual symptoms [3, 4, 7] .
